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(54) DISPLAY CONTROLLING AND MONITORING DEVICE 

(57)Abstract 

PURPOSE: To increase the efficiency of a maintanance and checking by isolating and 
discriminating surely, easily and at early stage, display units in which a fault is generated and also 
the generation of the fault in operating pathes of respective light emitting elements in display 
units. 

CONSTITUTION: An MPU 32 identifies monitor starting control data at a time when a monitor 
control is performed and turns off all LEDs in an LED part 30 and next performes a control turning 
on LEDs in the LED part 30 successively. Voltage drops across a resistor R1 at times LEDs are turned on 
successively are compared with a reference voltage (a threshold value) by a comparator circuit 40 and a 
detection signal indicating that respective LEDs in the LED part 30 are lit normally when voltage drops exceed 
the reference voltage is transmitted to the MPU 32. A main control device 9 isolates display parts 1 5a to 1 5n in 
which a fault is generated and specifies it from a returned data being information of a display fault and further 
recognizes numbers indicating the positions of LEDs in which the fault of a non-lighting is generated, etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more display-processing means to memorize the self^address while having the display 
which is based on the indicative data transmitted by Time-Division-Multiplexing transmission, and two or 
more light emitting devices turn on or switch off from the transmission line, A failure detection judging 
means to detect the energization current to two or more above-mentioned light emitting devices, and to 
judge the failure of the path of two or more above-mentioned light emitting devices of operation based 
on this detection value, A communications control means to send out failure generating information 
including the address of the display-processing means which the failure of the path of the light emitting 
device of the above-mentioned plurality in distinction by the above-mentioned failure detection judging 
means of operation produced to the above-mentioned path cord way. Display-control supervisory 
equipment equipped with a display-control discernment means to identify a display-processing means to 
have two or more above-mentioned light emitting devices which the failure of operation produced based 
on the address of the above-mentioned failure generating information received through the above- 
mentioned path cord way. 

[Claim 2] It is display-control supervisory equipment according to claim 1 carry out having a comparison 
means send out the detecting signal which shows lighting of a light emitting device when a failure- 
detection judging means compares with the detection electrical potential difference and the reference 
voltage in the above-mentioned detector the detector which generates the detection electrical potential 
difference based on the energization current to two or more above-mentioned light emitting devices and 
it exceeds reference voltage, and a judgment means judge the failure of the path of two or more above- 
mentioned light emitting devices of operation based on the detecting signal from the above-mentioned 
comparison means as the description. 

[Claim 3] A failure detection judging means is display-control supervisory equipment according to claim 
1 characterized by having the detector which generates the detection electrical potential difference 
based on the energization current to two or more above-mentioned light emitting devices, the A/D 
converter which digitahsignaHzes the detection electrical potential difference in the above-mentioned 
detector, and a judgment means to judge the failure of the path of two or more above-mentioned light 
emitting devices of operation based on the digital-signal-ized detection electrical potential difference. 
[Claim 4] A failure detection judging means is display-control supervisory equipment according to claim 
1 characterized by comparing with the range of the detection electrical potential difference in the 
above-mentioned detector, and two reference voltages the detector which generates the detection 
electrical potential difference based on the energization current to two or more above-mentioned light 
emitting devices, and having the window comparator which sends out the detecting signal which shows 
that the path of a light emitting device of operation is normal in within the limits of these two reference 
voltages. 

[Claim 5] Two or more detectors which generate each detection electrical potential difference based on 
each energization current to the light emitting device of the above-mentioned plurality [ means / failure 
detection judging ], Two or more comparison means to send out the detecting signal which shows that 
the path of two or more light emitting devices of operation is normal to each when exceeding this 



-2- 



reference voltage for the detection electrical potential difference and reference voltage in a detector of 
each above as compared with each, A parallel/serial-conversion means to change into serial data the 
detecting signal outputted to coincidence from two or more comparison means, Display-control 
supervisory equipment according to claim 1 characterized by having a judgment means to judge each 
failure of the path of two or more above-mentioned light emitting devices of operation based on the 
serial data from the above-mentioned parallel/serial-conversion means. 

[Claim 6] Lighting and putting out lights of two or more display devices by control of a display-control 
discernment means are performed. When the energization current to two or more above-mentioned light 
emitting devices does not occur in the case of lighting, the path of two or more above-mentioned light 
emitting devices of operation is **. And when the energization current to two or more above-mentioned 
light emitting devices arises on the occasion of putting out lights, while a failure detection judging means 
distinguishes the short circuit of the path of two or more above-mentioned light emitting devices of 
operation Display-control supervisory equipment according to claim 1 with which a display-control 
discernment means by which this distinction was received through the path cord way is characterized 
by identifying a display-processing means to have two or more above-mentioned light emitting devices 
which carried out failure generating based on the address. 

[Claim 7] A failure detection judging means is display-control supervisory equipment according to claim 
1 characterized by judging failure generating of a display which detects the energization current to the 
display which consists of each light emitting device of two or more above-mentioned light emitting 
devices, or two or more above-mentioned light emitting devices, and judges the failure of each path of 
two or more above-mentioned light emitting devices of operation based on this detection value, or 
consists of two or more above-mentioned light emitting devices. 

[Claim 8] The display-control supervisory equipment according to claim 1 carry out having the change 
control means which performs in the control which opens the above-mentioned switching means when 
the monitor initiation control data which make short-circuit the above-mentioned switching means when 
an indicative data is transmitted by Time-Division-Multiplexing transmission from a switching means 
short-circuit or open the both ends of a detector, and a display-control discernment means, and 
detects the failure of the path of two or more light emitting devices of a display of operation from a 
display-control discernment means is transmitted as the description. 

[Claim 9] A display-control discernment means is display-control supervisory equipment according to 
claim 1 characterized by having the information display means which carries out a screen display of the 
display which reported to the sound when failure generating in the path of two or more light emitting 
devices which can be set to a display of operation was identified, and/or the failure generated. 
[Claim 10] A display-control discernment means is display-control supervisory equipment according to 
claim 1 characterized by having a storage means to memorize the failure generating information received 
through the path cord way. 

[Claim 11] A display-control discernment means is display-control supervisory equipment according to 
claim 1 characterized by having a transmission means to transmit an indicative data and display-control 
data between high order equipment. 

[Claim 12] The 1st receiving means which receives the display device check signal with which a failure 
detection judging means directs lighting or putting out lights of each display device from the 
transmission line. After the 2nd receiving means which receives the modulated light signal from the 
transmission line, and the receiving means of the above 1st receive a display device check signal, 
lighting of the light emitting device by the modulated light signal received with the 2nd receiving means 
is forbidden. Display-control supervisory equipment according to claim 1 characterized by having a 
modulated light / detection means to detect the current conduction of a light emitting device. 
[Claim 13] A failure detection judging means is display-control supervisory equipment according to claim 
1 characterized by having a receiving means to receive the check signal corresponding to the section of 
the modulated light signal which shows the modulated light condition in lighting of each display device 
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from tKe transmission line, and a detection means to detect the current conduction of a light emitting 
device based on the above-mentioned check signal. 

[Claim 14] Display-control supervisory equipment according to claim 13 characterized by the thing 
which detect the standup of a modulated light signal, and for which it starts and has a detection means, 
and a detection means detects the current conduction of a light emitting device after this standup 
detection means detects [ standup ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the traffic control system which displays a road 
situation with an alphabetic character, a graphic form, etc., and relates to the display-control 
supervisory equipment which distinguishes failure generating of the path of the light emitting device in 
two or more display units which display an alphabetic character, a graphic form, etc. of operation. 
[0002] 

[Description of the Prior Art] On the latest highway, the traffic of an automobile is detected, a traffic 
condition is grasped and the traffic control system displayed with the display which installed this 
grasped traffic condition in broadcast or a road is built. In the display-control supervisory equipment 
used for this traffic control system, the light emitting device (LED) arranged in the shape of a matrix 
turns on and shows the alphabetic character and graphic form in which the situation of traffic 
congestion or the weather is shown in two or more colors. 

[0003] Drawing 19 is the block diagram showing the outline configuration of conventional display-control 
supervisory equipment. In drawing 19 , the main control unit 2 is connected to high order equipment [ in 
/ in this display-control supervisory equipment / a traffic control system ] (host computer) through the 
communication-interface (I/F) circuit 1 . Display units 4a and 4b by which LED turned on in red, green, 
red, or the yellow that green turned on to coincidence is arranged with 1 6 trains and 1 6 steps (256 
pieces) at the network 1 of this main control unit 2 — 4n is connected removable by the cable and 
connector which are not illustrated, respectively. 

[0004] Furthermore, they are the display units 5a and 5b to a network 2. — 5n is connected. Moreover, 
the display unit Na and Nb — Nn are connected to Network N, and LED [ in / with the serial data of the 
alphabetic character outputted from a main control unit 2 and a graphic form / display unit 4 a-Nn ] 
lights up or puts out the light in red, green, or yellow in one, and shows the alphabetic character and the 
graphic form. 

[0005] Drawing 20 is the block diagram showing each detailed configuration of display unit 4 a-Nn. In 
drawing 20 , the cable F by the side of I/O is connected to this display unit 4 a-Nn by Connectors Ta 
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and Tb,* and the enable signal for setting up the amount of luminescence of LED is inputted into the 
drive circuit 8 through buffer 6a. Furthermore, the latch signal for a screen change is inputted into a 
shift register 7 through buffer 6b. 

[0006] Moreover, a clock signal is inputted into a shift register 7 through buffer 6c. Furthermore, the 
data signal which shows lighting or putting out lights of each LED is inputted into a shift register 7 
through buffer 6d. The data of lighting of LED or putting out lights are outputted from a shift register 7, 
and LED in which this output built the light emitting device of red and a green two color through the 
drive circuit 8 is inputted into 16 trains and the LED section 9 arranged in 16 steps (256 pieces). In 
addition, the path cord for the supply voltage which is not illustrated and touch-down, the connection 
terminal, etc. are prepared in Cable F and Connectors Ta and Tb. 

[0007] The display units 4a-4n, 5a-5n, and Na-Nn are connected to the networks 1 and 2N of a main 
control unit 2, respectively, and the display units 4n and 5n of a tail end and the data signal from Nn are 
returned to a main control unit 2, respectively. This returned data signal is compared with the sending- 
out data signal corresponding to this return data signal, and the failure of display unit 4 a-Nn is detected. 
These contents of a failure are transmitted to high order equipment through the communication link I/F 
circuit 1. This failure generating has the malfunction of the blank of the connectors Ta and Tb at the 
time of connecting continuously the display units 4a-4n connected to Networks 1 and 2N, 5a-5n, and 
Na-Nn by Cable F, and the path of a shift register 7 of operation etc. 
[0008] 

[Problem(s) to be Solved by the Invention] In the display-control supervisory equipment of such a 
conventional example, when malfunctions, such as a blank of a connector, etc. occur in one of the 
display units (4 a-Nn) connected using a cable and a connector for every networks 1 and 2N, all of the 
display units (4 a-Nn) in the network (1 2N) become it with a malfunction. In this case, it takes 
distinction of the display unit (4 a-Nn) which the failure generated, and the so-called carving time 
amount. 

[0009] Moreover, when the blank of a connector at the time of connecting the defect and the LED 
section 9 of the LED actuation path (for example, the LED itself) in the LED section 9 to the drive 
circuit 8 by the connector, the poor contact of a connection terminal, etc. occur, while much LED is 
arranged, difficulty is followed on specification of LED which the failure generated from from. That is, 
maintenance and check take time amount and there is a possibility of turning off presenting of traffic 
information over long duration. 

[0010] With the display unit which this invention solves the fault in such a Prior art, and the failure 
generated failure generating of the light emitting device actuation path in this display unit — ease, while 
carving an early stage and certainly, being able to distinguish and the effectiveness of maintenance and 
check improving Easy and the display-control supervisory equipment which can be carved and 
distinguished at an early stage are offered for failure generating of the display unit which the failure 
generated, and each light emitting device actuation path with the high order equipment which reduces 
generation of heat in a display action, and controls the equipment concerned from a remote place etc. 
[0011] 

[Means for Solving the Problem] The display-control supervisory equipment according to claim 1 for 
attaining the above-mentioned purpose Two or more display-processing means to memorize the self- 
address while having the display which is based on the indicative data transmitted by Time-Division- 
Multiplexing transmission, and two or more light emitting devices turn on or switch off from the 
transmission line, A failure detection judging means to detect the energization current to two or more 
light emitting devices, and to judge the failure of the path of two or more light emitting devices of 
operation based on this detection value, A communications control means to send out failure generating 
information including the address of the display-processing means which the failure of the path of two 
or more light emitting devices by distinction by the failure detection judging means of operation 
produced to a path cord way, It is considering as the configuration equipped with a display-control 
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discernment means to identify a display-processing means to have two or more light emitting devices 
which the failure of operation produced based on the address of the failure generating information 
received through the path cord way. 

[0012] Display-control supervisory equipment according to claim 2 is considered as the configuration 
equipped with a comparison means send out the detecting signal which shows lighting of a light emitting 
device when a failure-detection judging means compares with the detection electrical potential 
difference and the reference voltage in a detector the detector which generates the detection electrical 
potential difference based on the energization current to two or more light emitting devices and exceeds 
reference voltage, and a judgment means judge the failure of the path of two or more light emitting 
devices of operation based on the detecting signal from a comparison means. 

[0013] Display-control supervisory equipment according to claim 3 is the configuration that a failure 
detection judging means is equipped with the detector which generates the detection electrical potential 
difference based on the energization current to two or more light emitting devices, the A/D converter 
which digital-signal-izes the detection electrical potential difference in a detector, and a judgment 
means to judge the failure of the path of two or more light emitting devices of operation based on the 
digital-signaHzed detection electrical potential difference. 

[0014] Display-control supervisory equipment according to claim 4 is a configuration which a failure 
detection judging means compares with the range of the detection electrical potential difference in a 
detector, and two reference voltages the detector which generates the detection electrical potential 
difference based on the energization current to two or more light emitting devices, and is equipped with 
the window comparator which sends out the detecting signal which shows that the path of a light 
emitting device of operation is normal in within the limits of these two reference voltages. 
[0015] Two or more detectors with which display-control supervisory equipment according to claim 5 
generates each detection electrical potential difference based on each energization current to the light 
emitting device of plurality [ means / failure detection judging ], Two or more comparison means to send 
out the detecting signal which shows that the path of two or more light emitting devices of operation is 
normal to each when exceeding this reference voltage for the detection electrical potential difference 
and reference voltage in each detector as compared with each, It is a configuration equipped with a 
parallel/serial-conversion means to change into serial data the detecting signal outputted to 
coincidence from two or more comparison means, and a judgment means to judge each failure of the 
path of two or more light emitting devices of operation based on the serial data from a parallel/serial- 
conversion means. 

[0016] Display-control supervisory equipment according to claim 6 performs lighting and putting out 
lights of two or more display devices by control of a display-control discernment means. When the 
energization current to two or more light emitting devices does not occur in the case of lighting, the 
path of two or more light emitting devices of operation is And when the energization current to two 
or more light emitting devices arises on the occasion of putting out lights, while a failure detection 
judging means distinguishes the short circuit of the path of two or more light emitting devices of 
operation A display-control discernment means by which this distinction was received through the path 
cord way is considering as the configuration which identifies a display-processing means to have two or 
more light emitting devices which carried out failure generating based on the address. 
[0017] Display-control supervisory equipment according to claim 7 is considered as the configuration 
which judges failure generating of a display which detects the energization current to the display which a 
failure detection judging means becomes from two or more light emitting device or two or more light 
emitting devices of each of a light emitting device, and judges the failure of each path of two or more 
light emitting devices of operation based on this detection value, or consists of two or more light 
emitting devices. 

[0018] Display-control supervisory equipment according to claim 8 is carrying out as the configuration 
which it has in the change control means which performs the control which opens a switching means, 
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when the monitor initiation control data which make short-circuit a switching means when an indicative 
data is transmitted by Time-Division-Multiplexing transmission from a switching means short-circuit or 
open the both ends of a detector, and a display-control discernment means, and detects the failure of 
the path of two or more light emitting devices of a display of operation from a display-control 
discernment means is transmitted. 

[0019] Display-control supervisory equipment according to claim 9 is considered as the configuration 
equipped with the information display means which carries out a screen display of the display which 
reported to the sound when a display-control discernment means identified failure generating in the path 
of two or more light emitting devices which can be set to a display of operation, and/or the failure 
generated. 

[0020] The display-control discernment means is considering display-control supervisory equipment 
according to claim 10 as the configuration equipped with a storage means to memorize the failure 
generating information received through the path cord way. 

[0021] The display-control discernment means is considering display-control supervisory equipment 
according to claim 1 1 as the configuration equipped with a transmission means to transmit an indicative 
data and display-control data between high order equipment. 

[0022] 1st receiving means by which display-control supervisory equipment according to claim 12 
receives the display device check signal with which a failure detection judging means directs lighting or 
putting out lights of each display device from the transmission line, After the 2nd receiving means which 
receives the modulated light signal from the transmission line, and the 1 st receiving means receive a 
display device check signal, lighting of the light emitting device by the modulated light signal received 
with the 2nd receiving means is forbidden, and it is considering as the configuration equipped with a 
modulated light / detection means to detect the current conduction of a light emitting device. 
[0023] The failure detection judging means is considering display-control supervisory equipment 
according to claim 13 as the configuration equipped with a receiving means to receive the check signal 
corresponding to the section of the modulated light signal which shows the modulated light condition in 
lighting of each display device from the transmission line, and a detection means to detect the current 
conduction of a light emitting device based on a check signal. 

[0024] Display-control supervisory equipment according to claim 14 is the configuration of detecting the 
standup of a modulated light signal and that start and have a detection means, and a detection means 
detects the current conduction of a light emitting device after this standup detection means detects 
[ standup ]. 
[0025] 

[Function] The display-control supervisory equipment of invention of this configuration according to 
claim 1 to 7 has judged the failure of the path of two or more light emitting devices of operation based 
on the detection value of the energization current in each whole light emitting device or two or more 
whole light emitting devices in two or more light emitting devices. A display-processing means to have 
two or more light emitting devices which the failure generated is carved and discriminated from failure 
generating information including the address of the display-processing means which this failure produced. 
Therefore, with the display unit which the failure generated, failure generating of the light emitting device 
actuation path in this display unit carves into easy and an early stage, and is distinguished at them. 
[0026] When the monitor initiation control data which the display-control supervisory equipment of 
invention according to claim 8 short-circuits a detector with a switching means when an indicative data 
to switch on the light or put out the light, and for two or more light emitting devices display an 
alphabetic character and a graphic form is transmitted by Time-Division-Multiplexing transmission, and 
judges failure generating of the path of two or more light emitting devices of operation is transmitted, 
the switching means is opened wide. Therefore, the power consumption in the light emitting device in a 
display action decreases, and generation of heat is prevented. 

[0027] It is memorized while reporting and carrying out a screen display of it to a sound, when the 
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display-control supervisory equipment of invention according to claim 9 to 1 1 identifies failure 
generating, and it is transmitting the generating information on a failure to high order equipment further. 
Therefore, with the display unit which the failure generated, failure generating of each light emitting 
device actuation path in this display unit carves into easy and an early stage, and is distinguished in a 
remote place at them. 

[0028] After display-control supervisory equipment according to claim 1 2 receives a display device 
check signal, it forbade lighting of the light emitting device by the received modulated light signal further, 
and has detected the current conduction of a light emitting device. Therefore, with the display unit 
which the failure generated, failure generating of the light emitting device actuation path in this display 
unit carves into more certain and ease, and an early stage, and is distinguished at them. 
[0029] Claim 13 and the display-control supervisory equipment of 14 publications have detected the 
current conduction of a light emitting device based on the check signal corresponding to the section of 
the modulated light signal which shows the modulated light condition in lighting of each received display 
device. Therefore, with the display unit which the failure generated, failure generating of the light 
emitting device actuation path in this display unit carves into more certain and ease, and an early stage, 
and is distinguished at them. 
[0030] 

[Example] Next, the example of the display-control supervisory equipment of this invention is explained 
to a detail with reference to a drawing. Drawing 1 is the block diagram showing the configuration of the 
1 st example. In drawing 1 , this display-control supervisory equipment has the main control unit 9 which 
transmits and receives the return data signal which is the latch signal, the clock signal, and display fault 
information for the enable signal for setting up the alphabetic character which is traffic information, the 
serial data signal of a graphic form, and the amount of luminescence of LED, and a screen change by 
TDMA (Time-Division-Multiplexing transmission) processing, and sends out the object for a display, and 
the supply voltage for control. 

[0031] Furthermore, it has the drop 12 which displays the contents at the time of comparing with return 
data and sending-out data the communication-interface (I/F) circuit 10 which transmits the information 
which this main control unit 9 receives the display-control signal and indicative-data signal from high 
order equipment (host computer) through the transmission line L, and starts failure generating to high 
order equipment, and the memory 1 1 which memorizes the information concerning failure generating. 
[0032] Moreover, display units 14a and 14b of the network 1 which it connects with a main control unit 
9 removable by Cable Fa and the connector, and arranges in the shape of a matrix, and LED lights up in 
red, green or red, green, or yellow, and displays alphabetic characters, such as traffic information, and a 
graphic form — It has 14n. it connects with Cable Fb removable by the connector similarly — having — 
alphabetic characters, such as traffic information, and a graphic form — the display unit 1 4 of a network 
1 — the display units 16a and 16 of the network 2 displayed in one with a-14n — with b — 16n it 
connects with Cable Fn removable by the connector — having — alphabetic characters, such as traffic 
information, and a graphic form — display unit 14a- of networks 1 and 2 — 14n and 16 — the display 
units 18a and 18 of the network N displayed in one with a-16n — it has b — 18n. 

[0033] LED which red, green or red, and green turn on with either of the yellow turned on to coincidence 
is arranged in 16 trains and 16 steps (256 pieces), and the display units 14a-14n process an indicative 
data (data signal) etc., respectively. Displays 1 5a and 1 5b which display alphabetic characters, such as 
traffic information, and a graphic form — 15n, The enable signal from the main control unit 9 outputted 
to these displays 1 5a-1 5n, The return data signal which is the supervisory control signal and display 
fault information which receive a latch signal and a clock signal and judge failure generating of the 
display units 14a-14n is processed by TDMA (Time-Division-Multiplexing transmission). The 
communications processing sections 1 7a and 1 7b returned to a main control unit 9 through Cable Fa — 
It has 17n. 

[0034] Furthermore, normal or the light emitting device actuation detecting elements 19a and 19b which 
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detect failure generating (malfunction) of operation in the LED actuation path in Displays 15a-15n — It 
has 1 9n. Moreover, the display, the communications processing section, and the light emitting device 
actuation detecting element which are not illustrated, respectively are prepared also in the display units 
16a-16n of the network 2 connected by Cable Fa, and the display units 18a-18n of the network N 
connected by Cable Fn. 

[0035] Drawing 2 is the block diagram showing a Displays 15a-15n, the communications processing 
sections 17a-17n, and light emitting device actuation detecting elements [ 19a-19n ] detailed 
configuration. In addition, the same, is said of the configuration of the display which is not illustrated in 
display unita [ 16 ]-16n and display unit 18a-18n, the communications processing section, and a light 
emitting device actuation detecting element. In drawing 2 , as for the display units 14a-14n, the cable Fa 
by the side of I/O is connected by Connector Ta. While an enable signal, a latch signal, a clock signal, 
and a data signal are inputted into each from the communications processing sections 17a-17n, in order 
to judge failure generating of LED in Displays 15a-15n, as for Displays 15a-15n, the communications 
processing sections 1 7a-1 7n have the shift register 22 which outputs the indicative data of lighting of 
LED, or putting out lights based on the supervisory control signal from a main control unit 9. 
[0036] Moreover, the drive circuit 23 where, as for Displays 15a-15n, the data signal from a shift 
register 22 and the enable signal from the communications processing sections 17a-17n are inputted, 
The drive data signal from this drive circuit 23 is inputted. For example, red, The light emitting device of 
a green two color is built in, and in order to detect each operating state of the LED concerned by the 
voltage drop, LED which connected the anode side to the resistor R1 has 16 trains and the LED section 
30 arranged in 1 6 steps (256 pieces). 

[0037] The communications processing sections 17a-17n connected by Connector Ta Moreover, an 
enable signal, While incorporating a latch signal and a clock signal from Cable Fa, respectively and 
judging actuation of the LED section 30 in display 15a-15n based on the supervisory control signal from 
a main control unit 9 The microprocessor 32 which processes the return data signal which is the display 
fault information of this result by TDMA (Time-Division-Multiplexing transmission) (MPU). It has ROM33 
which stored the program of communications control, and concerned display units [ 14a-14n ] self- 
address, and RAM34 for working. 

[0038] Moreover, it has the transceiver interface (I/F) circuits 36, such as RS-485 interface processing 
in which receive a timing generator 35, the data signal from Cable Fa, etc. to this display-control 
supervisory equipment, and the return data signal which is display fault information is transmitted. 
Furthermore, the light emitting device actuation detecting elements 19a-19n compare the both-ends 
electrical potential difference at the time of lighting in the resistor R1 prepared in the LED section 30 
(descent electrical potential difference), and have normal or the comparator circuit 40 which sends out 
the detecting signal which shows failure generating (malfunction) to MPU32 of each LED of the LED 
section 30. 

[0039] In addition, the supply voltage of 5 volts which is not illustrated, for example, the electrical 
potential difference for control, (V), the path cord for electrical-potential-difference 3V and touch-down 
for a display, and the connection terminal are also prepared in the connector Ta to which Cable Fa is 
connected. 

[0040] Drawing 3 is the circuit diagram showing the detailed example of a configuration of the shift 
register 22 in Displays 15a-15n, the drive circuit 23, and the comparator circuit 40 in the light emitting 
device actuation detecting elements 1 9a-1 9n. In drawing 3 , the shift register 22 connects and 
constitutes the flip-flop (F/F) circuit to which the latch signal Dl and clock signal Ck for indicative-data 
Da of the serial data of the alphabetic character which is the traffic information which MPU32 
incorporated through the transceiver interface (I/F) circuit 36, and a graphic form, and a screen change 
are transmitted. 

[0041] Moreover, the inverter with which the enable signal De for the drive circuit 23 to set up the 
amount of luminescence of the LED section 30 which MPU32 incorporated through the transceiver 
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interface (I/F) circuit 36 is supplied, The AND circuit into which the indicative data from the F/F circuit 
of a shift register 22 is inputted is connected, the resistor for carrying out the constant current drive of 
each LED of the LED section 30 is connected [ inverter / into which the indicative data from an AND 
circuit is inputted ] further, and it is constituted. 

[0042] The comparator circuit 40 in the light emitting device actuation detecting elements 19a-19n has 
differential amplifier component 40a by which the detection electrical potential difference which carried 
out the partial pressure (voltage drop) of the supply voltage for a display impressed to the LED section 
30 by resistors R1 and R2 is impressed to one input edge, and the supply voltage for a display is 
impressed to a resistor R3 and the reference voltage (threshold) pressured partially R4 at the input 
edge of another side. 

[0043] Next, the actuation in the configuration of this 1st example is explained. A main control unit 9 
sends out independent or the display-control signal inputted from high order equipment through the 
communication link I/F circuit 10, the alphabetic character which shows traffic information, and the 
serial data signal of a graphic form through cable Fa-Fn of a network 1 - N. An enable signal, a latch 
signal, a clock signal, the supervisory control signal that judges failure generating of the LED section 30 
in display 15a-15n in the display units 14a-14n and supply voltage, supply voltage 5V [ for example, ] for 
control, and supply voltage 3V for a display are sent out to coincidence. 

[0044] A supervisory control signal is included in a data signal from a main control unit 9. This data 
signal consists of for example, start data division, the mode data division which consist of 1 byte and the 
transmitting agency address-data section, the transmission place address-data section, and 64 bytes of 
indicative-data section. A supervisory control signal corresponds to mode data division. To this mode 
data The usual display-action control data for switching on the light or putting out the light, and 
displaying the alphabetic character and graphic form which are the traffic information in the usual 
displays 15a-15n based on an indicative data, It consists of monitor initiation control data for a main 
control unit 9 to judge failure generating of the LED section 30 in display 15a-15n, and contents 
sending-out control data of a monitor for a main control unit 9 to collect these decision results by 
TDMA (Time-Division-Multiplexing transmission) processing. 

[0045] When the mode data in the data signal transmitted by TDMA processing, i.e., time sharing, are 
usually display-action control data, the alphabetic character and graphic form which are the traffic 
information based on an indicative data are displayed by Displays 15a-15n. In this case, the 
communications processing sections 17a-17n incorporate an enable signal, a latch signal, a clock signal, 
and a data signal from Cable Fa. In Displays 1 5b-1 5n, a shift register 22 outputs the lighting data or 
putting-out-lights data of LED based on the indicative data in a data signal to the drive circuit 23. The 
enable signal De which specifies the amount of luminescence of LED is inputted into the drive circuit 23, 
and the LED section 30 in display 15a-15n turns on and displays the alphabetic character and graphic 
form by the data signal from a shift register 22 on it in the amount of luminescence based on this enable 
signal De. Under the present circumstances, by the whole display (15a-15n) in the display units 14a-18n, 
one-wise (image per sheet), and continuously, in an alphabetic character and graphic forms, such as 
traffic information, the light is switched on the light and put out, and the LED section 30 is displayed. 
[0046] Next, when supervisory control of actuation of the LED section 30 in display 15a-15n in the 
display units 14a-18n is performed from a main control unit 9, the data signal whose mode data division 
in a data signal are monitor initiation control data is sent out to Cable Fa by TDMA processing. MPU32 
in the display units 14a-18n identifies this monitor initiation control data, all LED in the LED section 30 
in display 15a-15n is switched off first, and control which sends out the data which carry out sequential 
lighting of each LED in the LED section 30 next to the drive circuit 23 from a shift register 22 is 
performed. 

[0047] The voltage drop of the resistor R1 at the time of carrying out sequential lighting of this LED is 
compared with reference voltage (threshold) in the comparator circuit 40 in the light emitting device 
actuation detecting elements 19a-19n. When exceeding reference voltage, the detecting signal which 
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shows that each LED of the LED section 30 lit up normally is sent out to MPU32, and at the time of 
failure generating which is not turned on, send out a detecting signal to MPU32 and there is no 
comparator circuit 40. In addition, lighting of each LED of the LED section 30 in this supervisory control 
is made shorter than the lighting time amount in the display of an alphabetic character and a graphic 
form, and is carried out as [ deteriorate / the screen quality of an alphabetic character and a graphic 
form on display ]. 

[0048] Failure generating of the malfunction of for example, the LED itself and the path of LED of 
operation has the failure of LED in this LED section 30. That is, there is a blank of the connector at the 
time of LED connecting with the drive circuit 23 by a connector etc. or a poor contact (increment in 
resistance) of a connection terminal (contact). 

[0049] The return data which are the display fault information of this result are sent out to a main 
control unit 9. In this case, the sending^out demand as a result of supervisory control is performed by 
TDMA processing from a main control unit 9. When a main control unit 9 receives the contents sending- 
out control data of a monitor of the mode data division in a data signal, MPU32 sends it out to Cable Fa 
by TDMA processing. Under the present circumstances, MPU32 sends out the return data signal which 
added the display units [ which were beforehand stored in ROM34 / 14a-18n ] self-address through the 
transceiver I/F circuit 36 and Cable Fa with display fault information to a main control unit 9. 
[0050] A main control unit 9 carves the display fault information in the return data sent through Cable 
Fa, and the displays 15b-15n which the display failure generated based on the address, and is specified. 
Furthermore, the number of LED which the failure which is not turned on when control which carries out 
sequential lighting of each LED in the LED section 30 is performed generated etc. is recognized. 
[0051] Information, such as the displays 15a-15n which distinguished this failure generating, and a 
number which shows the location of each LED in that LED section 30. is stored in memory 1 1 by control 
of a main control unit 9 f and the pan drop 12 sounds and reports an alarm tone. Moreover, a screen 
display of the number of the display unit (14a-18n) illustrating the number which shows the displays 
15a-15n which the failure generated or a network 1 - N, etc. of failure generating, and LED of the LED 
section 30 in the displays 15a-15n which carried out failure generating etc. is carried out. Furthermore, 
the display units [ 14a-18n ] information concerning normal or failure generating is transmitted to the 
communication link I/F circuit 10 and the high order equipment which is not illustrated through a 
communication wire L With high order equipment, while being able to carve and distinguish the display 
units 14a-18n which the failure in the display-control supervisory equipment concerned installed in a 
remote place generated, the number which shows the location of each LED in the LED section 30 which 
are the displays 15a-15n which the failure generated in coincidence can be grasped. 
[0052] In this case, since a data signal and return data are transmitted by TDMA processing, it is not 
necessary to prepare the path cord way of dedication for data return, and the continuation connection 
for display unit 14a-18n becomes easy like old explanation. Since the number of each LED in the 
displays [ 1 5a-1 5n ] LED section 30 is proved an early stage and certainly that it is the display unit 
(14a-18n) of failure generating, maintenance and check become easy, and display interruption of the 
traffic information over a long period of time stops moreover, occurring. 

[0053] Next, other examples of distinction control of failure generating in this 1st example are explained. 
This example of distinction control distinguishes the short circuit of each LED in the LED section 30, 
and failure generating of an open circuit to specifying failure generating of each LED in the LED section 
30 at the time of the above-mentioned distinction control controlling lighting. In this case, each LED in 
the LED section 30 is turned on one by one, the light is put out continuously, and the descent electrical 
potential difference in the resistor R1 at the time of this lighting and putting out lights is judged. 
[0054] When it is in this judgment, MPU32 controls lighting and the detecting signal which shows that 
the light was normally switched on from the comparator circuit 40 is not obtained, a current does not 
energize to LED but MPU32 recognizes an open circuit of the connection path of LED in the LED 
section 30. Moreover, when MPU32 controls putting out lights, a current flows to a resistor R1 and a 
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comparator circuit 40 detects the descent electrical potential difference, it recognizes that the 
connection path of LED [ in / in MPU32 / the LED section 30 ] has connected too hastily (short). Other 
actuation is the same as the control action of only the above-mentioned lighting. 
[0055] In addition, the voltage drop of the resistor R1 at the time of all LED in the LED section 30 
lighting up or putting out the light detects to performing control which switches [ which switches off the 
light and sequential-lights up ] off each LED in the LED section 30 in this way, and distinguishing the 
short circuit (short) and an open circuit of LED of a path of operation, and it may make judge the short 
circuit (short) of the path of operation in the whole LED section 30, and failure generating of an open 
circuit. 

[0056] Next, the 2nd example is explained. In this 2nd example, from the light emitting device actuation 
detecting elements 19a-19n, the applied voltage of each LED of the LED section 30 is detected, and it 
sends out to MPU32. Drawing 4 is the block diagram showing a light emitting device actuation detecting 
elements [ in this 2nd example / 1 9a~1 9n ] configuration. In drawing 4 , A/D converter 43 which this 
example digital-signaHzes the electrical potential difference pressured partially by the resistor R1 
shown in drawing 3 and the resistor R2, i.e., the partial pressure electrical potential difference 
corresponding to the energization current to each LED of the LED section 30, and is sent out to MPU32 
is formed. 

[0057] Next, the actuation in the configuration of this 2nd example is explained. Actuation of the 
communications processing sections 17a-17n and Displays 15a-15n is fundamentally [ as the 1st 
example ] the same. First, MPU32 switches off all LED in the LED section 30 in display 15a-15n, and 
performs control which sends out the data which carry out sequential lighting of each LED in the LED 
section 30 next to the drive circuit 23 from a shift register 22. 

[0058] The voltage drop of the resistor R1 at the time of carrying out sequential lighting of this LED is 
digital-signal-ized with A/D converter 43, and it sends out to MPU32. From the voltage drop of the 
digital-signal-ized resistor R1, MPU32 recognizes generating of the failure with normal LED in the LED 
section 30 which is not turned on or turned on. In this case, since the absolute value of a voltage drop 
can be recognized, there is an advantage which can distinguish the poor contact (increment in 
resistance) of the connection terminal (contact) of the connector at the time of the normal of LED or 
the intermediate state of generating of the failure which is not turned on, for example, LED, connecting 
with the drive circuit 23 by a connector etc. 

[0059] Next, the 3rd example is explained. This 3rd example used the window comparator for the light 
emitting device actuation detecting elements 19a-19n, detected the applied voltage of each LED of the 
LED section 30, and has sent it out to MPU32. Drawing 5 is the circuit diagram showing a light emitting 
device actuation detecting elements [ in this 3rd example / 19a-19n ] configuration. In drawing 5 , the 
differential amplifier components 44a and 44b with which two reference voltages (threshold) which the 
detection electrical potential difference which carried out the partial pressure (voltage drop) of the 
energization current to the LED section 30 which showed this example in drawing 3 by resistors R1 and 
R2 was impressed to one input edge, and pressured the supply voltage for a display partially by resistors 
R6, R7, and R8 are impressed to the input edge of another side are formed. 

[0060] Next, the actuation in the configuration of this 3rd example is explained. Actuation of the 
communications processing sections 17a-17n and Displays 15a-15n is fundamentally [ as the 1st 
example ] the same. First MPU32 switches off all LED in the LED section 30 in display 1 5a-1 5n, and 
performs control which sends out the data which carry out sequential lighting of the LED in the LED 
section 30 next to the drive circuit 23 from a shift register 22. 

[0061] The voltage drop of the resistor R1 at the time of carrying out sequential lighting of this LED 
compares whether it is within the limits of two reference voltages with the differential amplifier 
components 44a and 44b (window comparator) in the light emitting device actuation detecting elements 
19a-19n, and the detecting signal which shows that LED in the LED section 30 is normal lighting in 
within the limits of two reference voltages is sent out to MPU32. MPU32 recognizes failure generating 



-12- 



which LED in the LED section 30 does not turn [ which does not turn on and does not normal-turn on ] 
on through this detecting signal. In this case, since the voltage drop of a resistor R1 is comparing 
whether it is within the limits of two reference voltages, there is an advantage which can identify the 
fluctuation range of the voltage drop of the resistor R1 produced with the property error of each LED in 
the LED section 30, for example, the difference of the consumed electric current at the time of normal 
lighting, as a normal operating range. 

[0062] Next, the 4th example is explained. In this 4th example, the 1st - the 3rd example have detected 
the applied voltage of each LED of the LED section 30 to coincidence to having carried out sequential 
detection of the applied voltage of each LED of the LED section 30, and having sent out to MPU32. 
Drawing 6 is the circuit diagram showing a part of the LED section 30 in this 4th example, and light 
emitting device actuation detecting elements [ 19a-19n ] configuration with a block. They are the 
comparator circuit 40 which showed this example in drawing 3 in drawing 6 , and the same comparator 
circuits 46a, 46b, and 46c. — 46n is prepared in each LED of the LED section 30. They are Resistors 
11a. 11b, and 11c about the descent electrical potential difference by the consumed electric current at 
the time of lighting of each LED of the LED section 30. — It has inputted into comparator circuits 46a- 
46n through 1 1 n. Furthermore, the parallel/serial-conversion circuit 47 which changes into a serial signal 
the detecting signal outputted to this example from comparator circuits 46a-46n at coincidence, and is 
sent out to MPU32 is formed. 

[0063] Next, the actuation in the configuration of this 4th example is explained. Actuation of the 
communications processing sections 17a-17n and Displays 15a-15n is fundamentally [ as the 1st 
example ] the same. First, MPU32 switches off all LED in the LED section 30 in display 15a-15n, and 
performs control which sends out the data which next make coincidence turn on LED in the LED section 
30 to the drive circuit 23 from a shift register 22. 

[0064] The detecting signal which shows that each LED of the LED section 30 turned on normally the 
resistors [ at the time of this LED lighting up to coincidence / 11a-11n ] voltage drop when reference 
voltage was exceeded in comparator circuits 46a-46n as compared with reference voltage is inputted 
into the parallel/serial-conversion circuit 47. In the parallel/serial-conversion circuit 47, the detecting 
signal inputted into coincidence is changed into serial data, and it sends out to MPU32. MPU32 makes a 
sequential judgment of the serial data. That is, LED in the LED section 30 makes [ normal or ] a 
sequential judgment of whether failure generating was carried out, and LED which the failure generated 
is carved and judged. In this case, there is an advantage which can shorten the distinction time amount 
of the operating state of LED of a large number in the LED section 30. 

[0065] Drawing 7 is the circuit diagram showing a part of modification in the configuration of the 4th 
example with a block. They are the switching transistors Q1, Q2, and Q3 turned [ after the resistor for 
constant current in the drive circuit 23 which shows this example to drawing 3 in drawing 7 ] on by the 
indicative data of high (Hi) level from the resistor for constant current, respectively (flow). — Qn is 
prepared. Each collector of these switching transistors Q1-Qn is connected with each LED in the LED 
section 30 through Resistor R. Moreover, Resistor R and the comparator circuits 50a, 50b, and 50c by 
the side of an emitter — It connects with one 50n input edge, and the reference voltage (threshold) 
pressured partially by resistors R1 and R2 is further impressed and set as the input edge of comparator 
circuits [ 50a-50n ] another side. Actuation of the light emitting device actuation detecting elements 
19a-19n in this case is the same as the configuration shown in drawing 6 . 

[0066] It is not necessary to prepare the resistor for obtaining reference voltage to each LED of the 
LED section 30 to the configuration shown in drawing 6 in this modification. That is, the reference 
voltage (threshold) pressured partially only by resistors R1 and R2 can be set as comparator circuits 
50a-50n, and there is an advantage from which the degree of freedom of the connection and 
arrangement is obtained. 

[0067] Next, the 5th example is explained, the resistor R1 energized to each LED of the LED section 30 
in the 1st configuration shown in drawing 3 in this 5th example — usually — the time of a display action 
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— connecting too hastily — an energization current — decreasing — that generation of heat — 
preventing — . Drawing 8 is the circuit diagram showing a part of configuration in the 5th example 
with a block. In drawing 8 , a shift register 22, the drive circuit 23, the LED section 30, and the light 
emitting device actuation detecting elements 19a-19n are the same as that of the configuration shown 
in drawing 3 . Here, the switch 52 which short-circuits or opens the both ends of a resistor R1 is formed. 
The traveling contact of this switch 52 drives by MPU32, and serves as a short circuit or disconnection 
in the both ends of a resistor R1. 

[0068] Actuation of this 5th example is explained. This 5th example operates like the 1st example shown 
in drawing 3 . And the resistor R1 energized to each LED of the LED section 30 is usually short- 
circuited at the time of a display action, the energization current to the LED section 30 is reduced, and 
the generation of heat is prevented. When [ in the indicative data from a main control unit 9 ] MPU32 
usually incorporates display-action control data through the transceiver I/F circuit 36 and Cable Fa, 
namely, in case the light is switched on the light or put out and this actuation displays the alphabetic 
character and graphic form which are the traffic information in the usual displays 15a-15n, it drives the 
traveling contact of a switch 52 and short-circuits the both ends of a resistor R1. When the alphabetic 
character and the graphic form are displayed by this, the energization current to the LED section 30 will 
not flow a resistor R1, and a voltage drop does not occur. Therefore, there is an advantage which can 
prevent generation of heat in equipment. 

[0069] Drawing 9 is the circuit diagram showing the modification in this 5th example. In drawing 9 , this 
modification is replaced with the switch 52 shown in drawing 8 , and uses the solid state switch 55. This 
solid state switch 55 has the flow, the HOOTO coupler 56 for carrying out un-flowing (a short circuit, 
disconnection), and the transistor Q12 for turning the HOOTO coupler 56 on and off with the driving 
signal from MPU32 by impressing driver voltage to the base of the power transistor Q1 1 which connects 
a collector and an emitter to a resistor R1, and is short-circuited or opened, and this power transistor 
Q11. 

[0070] With this configuration, operate like drawing 8 , separation of the circuit potential by the HOOTO 
coupler 56 is attained, and there is an advantage from which the degree of freedom of a connection 
configuration is obtained. 

[0071] Next, the 6th example is explained. In this 6th example, the energization current of the LED 
section 30 is detected using a magnetic core and a hall device. Drawing 10 is the circuit diagram 
showing the configuration of this 6th example. In drawing 1 0 , this example has the hall device 61 which 
inserted in the separation section of the magnetic core 60 of the shape of a ring inserted in the path 
cord of the supply voltage for the display of the LED section 30, and this magnetic core 60, and has 
been arranged. Furthermore, it has the amplifier 62 which amplifies the detection signal from a hall 
device 61, and the comparison machine 63 with which it outputs a detecting signal to MPU32 when the 
level of the detection signal from an amplifier 62 exceeds the partial pressure electrical potential 
difference (reference voltage) of Resistor R. 

[0072] Next, the actuation in this 6th example is explained. The energization current of the LED section 
30 is detected using a magnetic core 60 and a hall device 61, this detection signal is amplified with 
amplifier 62, and it inputs into one input edge of a comparator 63. Reference voltage is set to the input 
edge of another side of a comparator 63, and when the level of a detection signal exceeds reference 
voltage for this reference voltage as compared with the level of a detection signal, a detection signal is 
outputted to MPU32. Other actuation is the same as that of the 1 st example shown in drawing 3 . With 
this configuration, since the energization current of the LED section 30 is detected by non-contact to 
the path cord of the supply voltage for a display, the increment in current consumption can be 
suppressed. 

[0073] Next, the 7th example is explained. Drawing 1111 is a block diagram showing the configuration of 
the 7th example. In drawing 1111 , in this 7th example, it replaces with the comparator 63 shown in 
drawing 10 , and A/D converter 65 is used. Other configurations are the same as that of the 6th 
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example shown in drawing 10 . That is, it has a magnetic core 60, a hall device 61, and amplifier 62. 
[0074] Next, the actuation in this 7th example is explained. The detection signal which detected the 
energization current of the LED section 30 by the magnetic core 60 and the hall device 61, and was 
amplified with the amplifier 62 is digital-signaHzed with A/D converter 65, and it is outputting to MPU32. 
Other actuation is the same as that of the 2nd example shown in drawing 4 . That is, the absolute value 
of the applied voltage of the LED section 32 is recognized, and that LED is normal or since it is 
detecting by non-contact to the path cord while being able to distinguish the poor contact (increment in 
resistance) of the connection terminal (contact) of the connector at the time of the intermediate state 
of generating of the failure which is not turned on, for example, LED, connecting with the drive circuit 23 
by a connector etc., the increment in current consumption can be suppressed. 

[0075] Next, the 8th example is explained. Drawing 1212 is a block diagram showing the configuration of 
the 8th example. In this 8th example, the energization current of the LED section 30 is detected using a 
current detector (current transformer). In drawing 1 2 , this example has the current detector 66 inserted 
in the path cord for the display of the LED section 30, the rectifier circuit 67 connected to the coil of 
the current detector 66, and the comparator 63 by which it outputs a detecting signal to MPU32 when 
the level of the detection signal from a rectifier circuit 67 exceeds the partial pressure electrical 
potential difference (reference voltage) of Resistor R. 

[0076] Next, the actuation in this 8th example is explained. Drawing 1 3 is a tie MIG chart which shows 
the processing wave of operation and timing in the 8th example. The current detector 66 detects the 
energization current of the LED section 30 shown in (a) among drawing 1 3 , and the differential wave 
which inputted into the rectifier circuit 67 and rectified this detected detection signal as shown in (b) 
among drawing 13 is acquired. This detection signal that rectified is inputted into one input edge of a 
comparator 63. Reference voltage is set to the input edge of another side of a comparator 63, and when 
exceeding this reference voltage as compared with the level of a detection signal, the detecting signal 
shown in (c) among drawing 1 3 is outputted to MPU32. It is MPU32 about the detecting signal of this 
pulse, and is Reference voltage is set to the input edge of another side of a comparator 63, and 

when exceeding this reference voltage as compared with the level of a detection signal, the detecting 
signal shown in (c) among drawing 1 3 is outputted to MPU32. The detecting signal of this pulse is 
identified by MPU32, and the applied voltage to the LED section 30 is distinguished. Other actuation is 
the same as that of the 1 st example shown in drawing 3 . With this configuration, since the energization 
current of the LED section 30 is detected by non-contact to the path cord, there is an advantage which 
current consumption does not increase and can use the cheap current detector 66. 
[0077] Next, the 9th example is explained. In this 9th example, normal or failure generating (malfunction) 
of operation in the LED actuation path detected in the 8th example shown in drawing 1 2 is detected 
more certainly. 

[0078] Drawing 14 is the block diagram showing the configuration of this 9th example. In drawing 1 4 , the 
receiving interface (I/F) circuit 71 connected through the enable signal transmission line and Connector 
Ta in Cable Fa is established in the communications processing sections [ in / in this example / the 
display units 14a-18n ] 17a-17n. Other configurations are the same as that of the 1st example shown in 
drawing 2 and drawing 3 R> 3, and have MPU32, ROM33, RAM34, the timing generator 35, and the 
transceiver I/F circuit 36. Moreover, a Displays [ 15a-15n ] configuration is the same as that of the 1st 
example, and it has the shift register 22, the drive circuit 23, and the LED section 30. 
[0079] Furthermore, light emitting device actuation detecting elements 19a and 19b which have the 
detector 72 which equips this example with the current detector (current transformer) 66, and a rectifier 
circuit 67 and a comparator 68 like the 8th example shown in drawing 1 2 — 1 9n is prepared. 
Furthermore, it has OR circuit 70 which inputs the OR output signal So with the inhibiting signal Sd from 
the enable signals Sa and MPU32 from the receiving I/F circuit 71 into the AND circuit in the drive 
circuit 23 (R> drawing 8 8 reference) through an inverter. 

[0080] Next the actuation in the configuration of this 9th example is explained. In this 9th example, the 
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improvement to the detection error at the time of checking actuation of the display device in the 8th 
example is aimed at. Drawing 15 is a timing chart for explaining this detection error. Drawing 15 (a) is an 
enable signal. Drawing 15 (b) is the current of a display device, and drawing 5 (c) is the detection current 
which detected the conduction current at lighting and putting-out-lights T:00 which checks actuation of 
a display device. In this case, a detection current is the standup and falling of a conduction current of a 
display device, and the differentiated detecting signal is outputted from the comparator 68 shown in 
drawing 12 . Therefore, also when checking actuation of the putting out lights T of this display device, 
MPU incorporates the detecting signal of other lightings and it is easy to generate that check error. 
[0081] The actuation which aimed at the improvement to the detection error at the time of checking 
actuation of this display device hereafter is explained. Drawing 1 6 is the timing chart of the processing 
signal in actuation of the 9th example. In drawing 14 and drawing 1 6 , actuation of the communications 
processing sections 17a-17n and Displays 15a-15n is fundamentally [ as the 1st example ] the same. 
The enable signals Sa shown in drawing 16 (a) from the main control unit 9 shown in drawing 1 here are 
networks 1 and 2. — It is received through Cable Fa and Connector Ta in the receiving I/F circuit 71 for 
every N, and close is carried out to OR circuit 70. MPU32 incorporates the indication signal which is the 
detection period of MPU32 which checks actuation of the light emitting device from a main control unit 
9 through the transceiver I/F circuit 36 to coincidence, and the inhibiting signal Sd shown in drawing 1 6 
(b) is outputted to OR circuit 70. 

[0082] The OR output signal So shown in drawing 1 6 (c) which took Orr of high (Hi) level of an enable 
signal Sa and an inhibiting signal Sd is inputted into the AND circuit in the drive circuit 23 (refer to 
drawing 8 ) through an inverter from OR circuit 70. The latch signal Sh shown in drawing 16 (e) is further 
sent out to a shift register 22 from lighting which MPU32 takes the indication signal which shows the 
detection period at the time of carrying out the sequential check of the actuation of the light emitting 
device from a main control unit 9 to coincidence, and is shown in ###### drawing 16 (d), and the 
putting-out-lights indication signal Sf. The drive circuit 23 operates with this latch signal Sh and the OR 
output signal So, and the light emitting device current Si shown in the light emitting device of the LED 
section 30 at drawing 16 (f) flows. With the light emitting device current Si, the putting-out-lights 
current part m corresponding to the putting-out-lights indication signal M in lighting and the putting- 
out-lights indication signal Sf detects failure of LED and a drive circuit by the current value change. 
[0083] The current detector 66 detects the light emitting device current Si, and the detecting signal Sm 
corresponding to this detection current is outputted to MPU32 through the rectifier circuit and 
comparator (refer to drawing 12 ) in a detector 72. MPU32 incorporates a detecting signal Sm in the 
detection period n which checks actuation of a light emitting device. That is, the detecting signal Sm 
which checks putting-out-lights actuation of the light emitting device of the detection period n is 
incorporated, and putting-out-lights actuation of a light emitting device is identified. In addition, the 
check of lighting actuation of a light emitting device can be similarly performed like check of putting- 
out-lights actuation of this light emitting device. 

[0084] Thus, it stops detecting the current change of the light emitting device by change of an enable 
signal Sa, and comes to be able to perform defect detection of a light emitting device certainly during 
the check period of a light emitting device in the 9th example. 

[0085] Next, the 10th example is explained. This 10th example also aims at the improvement to the 
detection error at the time of checking actuation of the display device in the 8th example. Drawing 1 7 is 
the block diagram showing the configuration of the 10th example. In drawing 1 7 , this 10th example loses 
OR circuit 70 in the configuration of the 9th example shown in drawing 1 4 , and has the composition of 
inputting the enable signal Sa from the receiving I/F circuit 71 into MPU32. Other configurations are the 
same as that of the 9th example shown in drawing 14 . 

[0086] Next, actuation of this 10th example is explained. Drawing 18 is a timing chart which shows the 
processing signal in actuation of this 10th example. In drawing 18 , actuation of the communications 
processing sections 17a-17n and Displays 15a-15n is fundamentally [ as the 1st example ] the same. 
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The enable signals Sa shown in drawing 18 (a) from the main control unit 9 shown in drawing 1 here are 
networks 1 and 2. — It is received through Cable Fa and Connector Ta in the receiving I/F circuit 71 for 
every N, and is inputted into MPU32 and the drive circuit 23. 

[0087] The serial data in which the standup of this enable signal Sa and lighting of the light emitting 
device shown in drawing 18 R> 8 (b) from the shift register 22 by control of MPU32 in high (Hi) level 
section of an enable signal Sa, and putting out lights are shown is inputted into the drive circuit 23. In 
the drive circuit 23, the enable signal Sa from the serial data and the receiving I/F circuit 71 from a shift 
register 22 is processed, and the light emitting device current Si shown in the light emitting device of 
the LED section 30 by the drive at drawing 16 (f) flows. The current detector 66 detects this light 
emitting device current Si, MPU32 incorporates the detecting signal Sm shown in drawing 1 8 (c) 
corresponding to this detection current through the rectifier circuit and comparator (refer to drawing 
1_2 ) in a detector 72, and putting-out-lights actuation of a light emitting device is identified. 
[0088] In this case, the check signal at the time of making the start at the time of setting to 1 Mbps, the 
check signal, for example, the transmission rate, of an enable signal Sa, the address, and data into 8 bits 
(bit), respectively is received, and lighting and putting out lights are performed, therefore, yes of the 
enable signal Sa longer than the check period of lighting and putting out lights — the main unit 9 shown 
in drawing 1 during (Hi) level period — sending out of a check signal — a line — it is made like. 
[0089] Thus, it stops detecting the current change of the light emitting device by change of an enable 
signal Sa, and comes to be able to perform defect detection of a light emitting device certainly during 
the check period of a light emitting device also in the 10th example. 
[0090] 

[Effect of the Invention] So that clearly from the above explanation the display-control supervisory 
equipment of invention according to claim 1 to 7 It is based on the detection value of the energization 
current in each whole light emitting device or two or more whole light emitting devices in two or more 
light emitting devices. Since a display-processing means to have two or more light emitting devices 
which the failure generated is carved and discriminated from failure generating information including the 
address of the display-processing means which judged the failure of the path of two or more light 
emitting devices of operation, and this failure produced, With the display unit which the failure generated, 
it has easy and the effectiveness that it can carve and distinguish at an early stage for failure 
generating of the light emitting device actuation path in this display unit. 

[0091] Since the switching means is wide opened when the monitor initiation control data which the 
display-control supervisory equipment of invention according to claim 8 short-circuits a detector with a 
switching means when an indicative data is transmitted by Time-Division-Multiplexing transmission, and 
judges failure generating of the path of two or more light emitting devices of operation is transmitted, 
the power consumption in the light emitting device in a display action decreases, and it has the 
effectiveness that generation of heat of equipment can be prevented. 

[0092] It is memorized while reporting and carrying out a screen display of it to a sound, when the 
display-control supervisory equipment of invention according to claim 9 to 1 1 identifies failure 
generating, and it is transmitting the generating information on a failure to high order equipment further. 
Therefore, with the display unit which the failure generated, failure generating of each light emitting 
device actuation path in this display unit carves into easy and an early stage, and is distinguished in a 
remote place at them. 

[0093] After display-control supervisory equipment according to claim 12 receives a display device 
check signal, it forbade lighting of the light emitting device by the received modulated light signal further, 
and has detected the current conduction of a light emitting device. Therefore, failure generating of the 
light emitting device actuation path in this display unit has more certain and the effectiveness that it 
can carve and distinguish at ease and an early stage, with the display unit which the failure generated. 
[0094] Claim 13 and the display-control supervisory equipment of 14 publications have detected the 
current conduction of a light emitting device based on the check signal corresponding to the section of 
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the modulated light signal which shows the modulated light condition in lighting of each received display 
device. Therefore, failure generating of the light emitting device actuation path in this display unit has 
more certain and the effectiveness that it can carve and distinguish at ease and an early stage, with the 
display unit which the failure generated. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 1st example of the display-control 
supervisory equipment of this invention. 

[Drawing 2] It is the block diagram showing the detailed configuration of the display in drawing 1 , the 
communications processing section, and a light emitting device actuation detecting element. 
[Drawing 3] It is the circuit diagram showing the detailed example of a configuration of the shift register 
in drawing 2 , a drive circuit, and the comparator circuit of a light emitting device actuation detecting 
element. 

[Drawing 4] It is the block diagram showing the configuration of the light emitting device actuation 
detecting element of the 2nd example. 

[Drawing 5] It is the circuit diagram showing the configuration of the light emitting device actuation 
detecting element of the 3rd example. 

[Drawing 6] It is the circuit diagram showing a part of configuration of the LED section of the 4th 
example, and a light emitting device actuation detecting element with a block. 

[Drawing 7] It is the circuit diagram showing a part of modification of the 4th example with a block. 
[Drawing 8] It is the circuit diagram showing a part of configuration of the 5th example with a block. 
[Drawing 9] It is the circuit diagram showing the modification of the 5th example. 
[Drawing 10] It is the circuit diagram showing the configuration of the 6th example. 
[Drawing 1 1] It is the block diagram showing the configuration of the 7th example. 
[Drawing 12] It is the block diagram showing the configuration of the 8th example. 

[Drawing 13] It is the timing chart which shows the processing wave and timing in actuation of the 8th 
example. 

[Drawing 14] It is the block diagram showing the configuration of the 9th example. 

[Drawing 15] It is a timing chart for being in the 9th example and explaining a detection error. 

[Drawing 16] It is the timing chart of the processing signal in actuation of the 9th example. 

[Drawing 1 7] It is the block diagram showing the configuration of the 10th example. 

[Drawing 18] It is the timing chart of the processing signal in actuation of the 10th example. 

[Drawing 19] It is the block diagram showing the outline configuration of conventional display-control 

supervisory equipment. 
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[Drawing 20] It is the block diagram showing the detailed configuration of the display unit in the 

conventional example, 

[Description of Notations] 

9 — Main control unit 1 4a~1 8n — Display unit 

15a-15n — Display 17a-17n — Communications processing section 

19a-19n Light emitting device actuation detecting element 22 — Shift register 

23 Drive Circuit 30 — The LED Section 

32 MPU 36 — Transceiver I/F Circuit 

40, 46a-46n, 50a~50n comparator circuit 

43 A/D Converter 47 — Parallel/serial-Conversion Circuit 

52 Switch 55 — Solid State Switch 

63 Comparator 70 — OR Circuit 

71 Receiving I/F Circuit 72 — Detector 



[Translation done.] 
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[0 0 3 3] a^3.~ «;/ h 1 4 a ~ 1 4 n «. -tn-fn 

30 n^T^fl"r-5LED*u em. na (2 5 6®) t 

3Sl*«*ti'©X^. H»*«*t"*a*»l 5 a. 1 
5b-15ni, d©a*SB 1 5 a ~ 1 5 n lcffi£-f5 

>y^ffi*t££fiU a^a--y h 1 4 a~ 1 4 n 

©MtiFR^swwrsEaiwii^a^a*!****"^ 
**ig3Hr-*m***TDMA (^n^aes) -em 
iu 4r-^Fa*ai;T±wfPi6«9caa"r*a 

ffi^aS517a, 17b-17ntStl/TM. 
to [0 0 3 4] 2*>IZ. S^gBl 5 a~l 5 nlC*5tt£L 
ED»f^«»K*^*»*f©iE1!tXttl»#58* (»f£* 

ft) sftm-r^R^^ftf^fttaai 9 a, i9b-i 

I20SiaZ7M6a~16nt, >r— ^Fnt 
S^3n-5^iKN©a^3.r:-> h 1 8 a~ 1 8nl;fc. 

^*v?n0^L&^«*SB> atefflsaBatffB**^* 

[0 0 3 5] H 2 lia^SB 1 5 a ~ 1 5 n » a«fflaS6 
1 7 a~l 7 n'. »%»?Mff«k(UV 1 9 a~l 9 n© 
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hl6a~16n. >yhl8a~18n 1*3000 

snx^-s. a^gci 5 a~ i 5 n«. ^n^etazmm 

SaSSf 1 7 a~l 7 n^e-f^-^JKt^, yy^m 
*j*gBl 5 a~l 5 nK:fcl7£LED©»*f£££¥)j»r 

-r^fcfetciiftiaiagEi 7 a~i i ntf£.mm$iW9fr 

[0 0 3 6] S^SBl 5a~15nli -/7M/ 

-7X^2 2^6»x-^«^St^ii{i«!lSg5l 7 a~l 
7 n*&®^*-7;i<ffi*tfA*3n«nMEM2 3 

K L E D (Dm * <D»f1M*Sg £ «EP$TT& Hit 5 * \Z 
g^tSR HC7y-H(WSr^LfeLED*U 6?iJ. 1 
6g: (2 5 6fl) TEBSn-5LEDgi53 0StlTt> 20 

[0037] a^f^Tat^nsiejiii 

S61 7 a~l 7 nte'f^-TOMl^, 9U 
•y^ft^Sr^-n-etl^- ^Fa^e»?(0ji*-, fro, 
±iW»8«9*»6©iE«(M»«^K*^»T**«l 5 
a~l 5 n(*i(7)L EDSB3 0 £>»f££*iJ;tT5 1 1 *> 

dma mftm£&fcm) ■vmmrz^'f 9 n^u-ty 

D- (MPU) 32i, I«MIPffl^ny7AStfa«* 
jjta-y h 1 4 a~ 1 4 nWSST Kl/X^feftLfcR so 
OM3 3t. 7-+>yfflfflRAM3 4iJtLTt> 
•5. 

[0 0 3 8] *&. co*jS«»Eai6«l:tti'-f 5> 

££3«U fro. S*Wg1ff«T*-5)gi£5 i -*«^ 
RS-4 8 5^>^:7x-7.$ag&<i:»i2i 
gfa-O^x-T. (I/F) B&3 6<h£WLTt^ 
-5. ?8ft5fl^i!)fe&mBB 1 9 a~l 9nlt L 

EDSB3 Oizm-tZnrz&tii&R 1 t3*5^^^fl"^<OM 

3S«je mrm.EE) £Jt»b-c. ledsb3 ooxb^o « 
LEDcDjEigximmmz. (wa^s) ^^T^mm^ 
stmpu 3 2 \zmm-rz>tt&m&4 o btus. 

[0 0 3 9] ^r- TOl/Fafr&g^nSrn*;?? 

#;wh (v) t, *^ffl««ji3 vB.zf&i&m<D&m&t 

[0 0 4 0] S3«^^g5l 5 a~ 1 5 n {rt5tt-5>7 

h vjts 9 2 2 . 2 3 so^ki^ Kfrnmas 

1 9 a~l 9 nlIi3ttSit«IslK4 0(DSfaa^m^«: 
^1-|hM0T&5. 0 3lCi5t^T, 77M/-77^2 2 so 



/0 

(JMPU3 2frj£§{s'f >*37x-7. (I/F) @g&3 

6*ai:T«{Dji^^aif«T*^^:^ h»o->u 

a 7 7 (F/F) EM**fcbT*ljSLTi»*. 
[0 0 4 1 ] ffi»(U8&2 3«, MPU3 2tfi£§ 

l^>^7x-7 (I/F) 0K3 6*9CT*Qi^ 

^Dem^nsOA'-^i, y7M/-7X?2 2 
<D F / F EM* 6 9 tfiXti H n* A N D EhIBS 

*«isn, s^-ic, ANDmssa^rog^-^A 

A$n§-f7M-^t, LEDg&3 OCtnt'iTOLE 

d *fenmmmt zrzttxD&mmzmm vxmtfLZ nt 

US. 

[0 0 4 2] »3tt*^»fP«ffl« 1 9 a~l 9ntC*5lt 
•5Jt«[lM4 0tt. LEDgf 3 OlC^S0$n^*^ffl© 

tUi|JE*-7j©A*ffllcBlfiD$n. froS^ffl*iH*ffi 
£gJat§R3. R 4#JELfcg*P«ffi (Lf^I) frfft 

[0 0 4 3] ^IC. d(D^l<7)IIJg^J<D^J5£fCfelt^«) 

jfjjx-y M4a~l 4 n(C*3tt -5**^1 5 a~ 1 5 
nft»LEDg&3 0»»*^^^*iJ»f-r-5^Sl««^ 

C0ttig«JE3 V£i£ffif -5. 

[0044] ^a^fflim^«^siJia)SM 9 # e>©x-^ 

SO*^Ta^<D«*gi5 1 5 a ~ 1 5 n (1*5^-5 Xffllf ^ 
■%%*mftfflffl7 i -9 t, S^gfl 5a~l 5nrt(DL 

e Dgc 3 o ©^fg^&i^ngM 9 a<ffl®rrsfc«><z> 

tdma mm-cw.m-T%rztf><D&& 

[0 0 4 5] tdma^s. f &fc>*.p$#t!i-e£ii§$n 
^-9mmzm-fi>^- KT-^*«itasi^i 

^, afisassei 7 a~ 1 7 n*ty-y;i,F a*e>-r* 
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11 

&*g&l 5 b~ 1 5 nTti, x-*fa#»c: 

ffT-^^->7 M^vT.? 2 2 7WBft®g&2 3 Kffi^-T 
5. BM1IB2 3fIttLED©?SftS£ji;rf5-f*- 
^H^De^Stl, £©-r*-70Mf*tDetca 
•^t^c^TtST. ->7M/yX^ 2 2^e«5r-^«^- 
l:i<fc5:£^2fcUW£«*g&l 5 a~l 5 n F*9©L ED 
SB 3 0*^flTLTa^-r-2). £©|R. S*l^7M4 
a~ 1 8 n(C*3lt-&*^S5 (1 5 a~ 1 5 n) ©±#T 

[0 0 4 6] ^JC±«fP8fll9 36^ai*a=y h 1 4 a 
~ 1 8 nldfett-SS^SBl 5 a~ 1 5 n|*3©L EDS53 

*tTDMAjaaTy-^F atC^im^nS. Z1©1£« 
PMMMf*— 5r£8q?a:Zy h 1 4 a~l 8nfcitt5 
MPU3 2**BWJLT. 5 a~l 5 n|*i© 

LEDS15 3 0IC*W-«±LED*«WTU ^ICLEDgt 20 

p. 

[0 0 4 7] iOLEDS)B5fcjS*rUfclKO«ft»Rl 
©•EUTSSWttSFFftflMfttBa 1 9 a~ 1 9 nKiM* 

£j±$s«4 o-cs*«je (btrtiflt) titm-r*. s 

2p*J££ig*.5«£-(;:LEDg&3 0©®*©LEDj&*jE 

U Sfc, jftffbttt»l»#«*«fKttH;IS!ig»4 0*t|ft 
Utt^€MPU3 2£&fflL-ttb>. C©£ttfflff 30 

{C*3lt^LEDgC3 0©jg^©LED©^fftt, 
^H»©**lC*lt*jiafl"l*IBJ:Ofi< LT. X^Rtf 

[0 04 8] £©LEDgB3 0 K^tt-S L E D©Pg* 
tt. LED ^AStf L E DOIWS 

-f&fc>5LED#3 

[0 04 9] CO|g*©**l»#if WTftSfiSlT*-^ 40 

* 6Ka«fPois*oa£mB**«T dm AjflfflTfTt>n 
ai*3*asm*iiix-^tsfliufciB»cMPU3 2^td 

MAJBaJCfc-DTy-^UF atSim-r-5. COIR. M 
PU3 2tt«jj?IMMMRfc£<bK:. ROM3 4IC^fe^ 
MLfc£q*:i:i7 hl4a-18 n©gE7 
UlLfcjiaix-^m^^ifBIWSBQ ica»A I /F® 

[0 0 5 0] $ia»Sf9«y-7"^Fa$Ii;Tie» so 



12 

ttT<*E»5*-*K*tt**SI*S**<!:. 7KU7 
K*^^»T**»fF*«**b3t**ffll 5 b~l 5 n£ 

woswcwirrs. ssic, led«3 okuw-sc 

*©LED*«JfcjSfl"S**«W*ffofclBK^fl"U35t 

Lfc LED ©#^& £ «BMtT 
[0 0 5 1] £©P**5S££«»J LfcH^SB 1 5 a ~ 1 
5ni, ^-©LEDgP3 0{'*tt-5<@>!r©LED©&@ 

1 lftKflAU ££**ggl 2T?»**S*»LT«» 
T5. *fc> IWil«»tl/ftS*ail5a^l5nS* 

-7h (14a~18n) . a^»*5B*l/fc**«l 
5 a~l 5 nH*3tt-5LEDgB3 OOLEDCf^fS: 
HMST*. SSlC, jHfl/FBSSl 0> aftlftL 
*aCT@*L^ti±ficgflUC^3.-^ M 4 a~l 
8 n©jE*Xttl»SF56*lCffa«**eSI'r*. ±tt« 
■-etejffllittK&BLfc, SMS^iWPEag«(r43^ 
*l»#**f6*Lfc**3.= 2; M4a~18n^t)^ 

1 5 a~l 5 n©L EDnC3 0 (C*5tt-5<@^©L E D© 

[0 0 5 2] z.<Dm%, TDMA<&m-e ; r-?mm&.tf 
<, a^a- >y m 4 a~ 1 8 nfswmm&mmBiz 

^4©$«az-y h (14a~18 
n) -e©**gfll 5 a~ 1 5 n ©L E DSC 3 0 \Z& 

itse* ©l e D0**aMMifl*-3ttft£fii9rrsfc« 

[0 0 5 3] ^fC. C©^l©llig^J»C*3tt-5W#S§^ 

ffl««)flS|iJWI«l:^^TKIitS. i©*JS'JSlfflifi»l 
tt, ±e©«l»JMfP*«/Slfl"*«l»LfclR©LED«3 0 
C * It -5 <@ * © L E D ©f^Sfg £ £ » 5£ L T lr > -5 © fc** 
LT, LEDgB3 0tC*a-5<@*©LED©^&lX»r 
*©JMF»££fll8iJ-r*. £©»£. LEDSB3 011*5 
tt5<@*©LED£Ji;&. £fl"L. «^T«<TL. £© 

[0 0 5 4] ^©WJttC&oT. M*MPU3 2*SSI 

&m«^a*#e>n&ir>«£, -ri3.t>*>LED\znm&m 

nZtl-f. MPU3 2#LEDg|S3 OfCiStf-SLED© 

T. ^©l$T«JEE£tfeffiL7i*£fcL MPU3 2RE 
Dffi3 0(C^t«LED©ttMISK^fifS (va-h) 

iT^ctswws. d©te©»fm±fe©.6*T© 

*©^««lf^ <h ^«T» ft. 
[0 0 5 5] ^©±3tLEDg63 0tC*5(t-5<@ 
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* (D l e d zmxtmx mntit £ mm ? x l e d 

#LT> 0\Z&rtZ>£LEDtf&fIX\$mt7 
LfclSW&ffitIR l©SIEPrF£tfcffiLT, LEDSB3 
0 ©£{*T©»««tt©fi* (->3-h) Rtf®rgg©« 

[0 0 5 6] ^2<DHiS0ij{c:o^TSi^T-5. c: 
©i 2 <D%mm-?\t%.ytm^m<fe%i\&®> l 9 a ~ l 9 n 

L EDHB3 OOB^WLEDCDBlJramffiSr&ttSL 
TMPU3 2tC^im-r-5. 04(i^©B2<D3ISg««Ur*3 i 
tt-S^fti^iftfftfcaigB 1 9 a ~ 1 9 n ©#tl££^-f 7 

fcJgtaSSR 1 tjgfixSgR 2T#J£L£«ffi. "f ftfc^L 
EDSP3 OCDfi*(DLED^©ji««fiit{C^l£:b^c^JE 
^JI^xv^^ffi^bLTMPU 3 2 tcsim-r^A/D 
^&§g4 3^tStt&nTl^. 
[0 0 5 7] 'A\Z, ^<DW,2 0y$£l&m<DMf$.\Z&rtZ>m 

mz-D^xmwrz. mmmm&i 7 a~i 7 

^gp 1 5 a ~ 1 5 n ©SjfmSS 1 CDHJS^J 

SfMPU3 2i!iS^a!15a~15nrt© 2 
LEDSB3 0fc:*5tt-5:£LED£iNtfrU ^tCLEDSB 
3 0tr*Dlt-5<i>!?<Z)LEDSr)li^:^fl"^i±^^-^S:-> 

[0 0 5 8] £©LED*JH&jftffUfc»©»tt8R 1 
ffltffl»T*A/D««*4 3T?f 5>^im*ftl/TM 
PU3 2CXtt?«. MPU3 2(ify^Jl'fffftUc 
fiR»Rl©«BEI»T*»6. LED8B3 OtCfcttSLE 
D«»iE1|fCD^fl"Xtt^fl"U&V»»#©56**l8aiHr*. 
CfflS^, «ffiRT©lfi»lt£BKT**fc»» LED a 

LED*«3*>j'»Tl»BB2 3tC»«t4l03* 

^©flHJWre- (3>**h) ©gftfe^FS (fittttoii 
to) &fswgijT#sfiJj«3&»**. 
[0 0 5 9] jfcfc, JB3©3H«sffiHct?t»TKWr*. - 

©si 3 (Dmt&mitnytmTMtt&mw 1 9 a ~ 1 9 n k 

>K£3 Wtl"- **JIHr»TLED*3 0©®-*© 
LED©9lDiE4fttl5l/TMPU3 2ic2ffibTlr» 
5. 0 5H^©^3©llig0iJtCi3ttS5g7t^»)^ffi 
SB 1 9 a ~ 1 9 n ©8Sfi££*f 0 5 iZiS 4 

t>T, il©^J«0 3 tptC^U^L EDgf 3 o^oiii 
»E&«tt»Rl, R2-C^JE («ffiP$T) Lfc&m«ff 
**-*OA*JUc9W0Sn, JOO, *^/B©«M«ffi£ 
igtrt§§R6, R7. R8T#)EL£:-0(DgifS«flE (L 

a, 4 4 b#Stt£tlT^-5. 

[0 0 6 0] #IC. ^©S3©HiS0l)©^J«»Ci3lt^») 

^ico^Tittwr^. am^aagsi 7a~i 7n&tfg 
1 5 a ~ 1 5 n ©»fm?g i ommm tm^wzm 

£TMPU3 2*<S?*gBl 5 a- 1 5 nrt© 5 



74 

LEDS&3 OlCfcttS^LEDSriNffl'U ^KLEDgB 
3 0l3*3tt^LED*«S*^ffS-&§x-3'S:>'7 hU- 
-^7.^2 2*^K«)lHl8S2 3ICiiffl-r?)»JP$:fT5. 

[0 0 6 1 ] £©LED£J@*£*TL*:l&©«J ! i8gR 1 
©mffi^T^Tt^^K^tUgP 1 9 a ~ 1 9 n iCfcH- 
SMSlitil'IjiH 1 4 4 a, 4 4b (^VH'JnW^- 

©S*PS)I©i6HP^©li^{C L E Dg& 3 0 tCiJttS L E 
D*iiE«^fl"T$)-5Ct*^-r^mffi^*. MPU3 2 
o tc2iaif-5. MPU3 2«. £©&ffifI^£jIi;TL E 
D§B3 0^*5tt-5LED©IE^flrX«^fl"L^^»S 

^©S^mHOlSHP^^S^SrJttJLT^^fcisi), LE 
DgB3 0K£tt-5<@*©LEDCD*H4gt^ IE 
#fr£*TI$©*8g«^©^T£i;3«ta§§R 1 ©«ffif$ 

[0062] wz, &4<Dmmmiz~mTmw?z>. z. 

3 0©ffl*©LED©f$tamffi£lll;£&ttlLTMPU3 

2 t;:2tffiLTt^-5©l;:*tbT, LEDSB3 0©<@*©L 
ED©^tD*m£RP#K:<&fflLT^5. @6«C©^4 

©niswcistt* l e Das 3 o tftytm^mftmsm 1 

9 a ~ 1 9 n ©#tfi££— gB:/a y 9 T^-f 08S0Ti& 
•5. 0 6{Ii3UT. u©(SJI3i3 ^KiSLfcJttfclllSM 
0 tl^*l©ittSEtHl8S4 6 a, 4 6 b, 4 6c-4 6nit 
LEDSB3 0©<l^©LEDH^tt^nT^i-5o LED 
SB3 0©{@^©L ED©^TB#©m*«dit(c:«i:-5I^T« 
JS^Stft^l 1 a, lib, 1 1 c - 1 1 n£SUTJt 
t5tl@I8&4 6 a~4 6 S^tC, C©0<J 

fcttJttfclsIBM 6 a~4 6 n^iblBjNHCtB^-tS&Hiffi 

^*a^jft^»c^LTMPU3 2jc2im-r*^7 

/ -> «J T ;i4g&|slB 4 7 ^IStt nt lr> -5 o 
[0 0 6 3] #lc, C©^4©3lig*3a|©«fi!ctci3lt^)t!i 

f^ict3^Titt^-r^. aft^asei 7a~i 7n&i;a 

^SBl 5 a~l SnWlb^^miW^li^Jt^WtCl^ 
$fMPU3 2/&^^giJl 5 a~l 5 nfl© 
LEDSS3 OtC^tt-S^LEDSr^flTL. ^trLEDgB 

3 OJC^^-SLED^^P^fC^ff^-B-^^-^Sr^^ h 
2 2*^ISii)[IlK2 3 triiffi-rs^^ff 3. 

[0 0 6 4] C©LED7i^^f(C^*TL-fc(S©fi*aigl 
la-11 n©«JE^T$rtfc»llI^4 6 a~4 6nTS 
«P«)E<!:Jtl!eL. S«P«ffi^«A-5«^ICLEDgB3 0 
<Dm4<DLEDtfmmz&tJVfzZ\t$:7f;-rmiiim^tf 

)\,/~>>j7)i&mm&4 7 T'itmmzAtizntzfcmm 

^^•>U7^f-^l:^ftLTMPU3 2\zm.&?Z>. 
MPU3 2itz/V7)\sy : -?Zm#.$m-rZo -tfs.t>% 
L E Dg& 3 0 iZ&H Z> L E D^iES^WlFfS* 
«Ufc*iJ0rLT, ^^±L/hLED«:^0»ltT*iJlgr 
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ZCDm-S^ LEDSB3 0\Z&tfZ>g> : 8.<DLED<D 

[0 0 6 5] 07 \*%4<»%imG>mmz$iVz>$tm&\ 

<Dwizm 3 \z*rmwi\B\&2 3 pwiznmm&trti%<D'& 
^n^n^mdSfflfiffigs^cD/w (ho u^-uv 

©S^x-*T:*> (*9) "TSX-f 7?>^h7>^ 
X*Q1, Q2, Q3-Qn*i|S(t^nT^5„ CWX 
•f y ^ > ^ h 5 > * Q 1 ~ Q n <D ^rtl^tlCD 3 U 5 
*ritgtrC8§R£iii;TLEDgB3 0 tCfett-Sffl^WL E io 

M5 0a, 5 0 b, 5 0 c-5 0 n<D-J3<D\Jl$& 
iZ&mZtl. 2*>\Z, it«IUSS5 0 a~5 o nomijo 

fit) ^epanLTts^ns. ici&oi^lfl^ 
tags 1 9 a - 1 9 n o»f^«0 6 k^-t^ses t mmr$> 

So 

[0 0 6 6] Z<D&M&\-Cltm6\Z7K?mmzMVTL 
EDSB3 0(D&LEDKg^«II£#5fc#><DjgJng§£ 
aStt^^S*^^. -T/^t)*.ltKlHlfS5 0 a~5 0 n\Z 20 
StaSRl. R 2©*T#EEL-;t&2fS«EE (L#^fit) 

[0 0 6 7] #tc, sgsw^tewc^Tiatiirfs. H 

(Dm 5 ©^Jfi^jT«0 3 K^TSg 1 <Dm0UZ&VZ L e 
DgC3 OcD&LEDlCfflfrr^fitniggR 1 £ffl?&S*»J 
fmKM&LT, S««Sg^fii)SL, *<D%m<D®.±V 
0 8tim5»^ig«sj(c*3tt-5«^^-gl5^n^ 
^T^-r[iI!SH-e*-5. H8»C*5^T, ->7M/yX^ 
2 2, K»I1I?&2 3, LEDSB3 0. ^3t^»l^m so 
851 9 a~l 9 n\,$®3\Z7*-rmi&.tmmT'&Z>. Z.Z. 

2d<^:tt£ttT^-5. CIWT.-I' >y^5 2©Bl»j^*tM 
P U 3 2 Tlft^niSiagR 1 (DffiiQ&m®Xitmm 

[0 0 6 8] CCDS5»Slififi>iJ«)i!)f^(C^^T8ft^-r 
d«)^5<DSIJgCR|«, @ 3 K^-flgl ©Slight 1*1 
«tcSbf^-T^.„ ^LTLEDgB3 0©#LEDKj§«-r 
S&ftSR 1 £iI#S^i&fmiCg&LT, LEDSB3 
CMDjim«Sit£fiSi>aU -f-<7)5!»i?:Elh-r^o Z.<DW) <o 
f^«^$ijffllgfi 9 W*^x-^tC*5lt-5®a*^») 
M»f-^SMPU3 2#M£«I/F[5]»£3 6, y 
-y;kF afcSCTEOiiA/fc'Ji^ Tftib^illfcDS 
^SB 1 5 a ~ 1 5 n tCiSttSXiilf HJ£ 
Z&ttXitmttLTik-mTzmz^ 5 2 WpIKiS 
££ISSjLTJgta8§R lO^S^tS. cniC«to 
T3t?. 0)gi&i*lTH5^IJ. LEDg^O-v© 

a«ss2^«fiigR 1 £ssnfc<fco«ffiisrFa<fS£L 

^$5. 50 



[oo6 9] i9d z.<D%s<Dmmm\z&ttz>mMm 

£^T0S&BT;&-2>. 0 9ld*5tiT, JKD^WJS 8 
tl^-TX-f <7^5 2tCf^AT#^X1'-y5 1 5 5<£ffl^ 
Tl>£. Z.<D*mW^ y^5 5fi, fitt^Rll^l/ 

^-7.icK»i*ffi^EnijpLT«®, (sis. m 

m TZtzttXD-fc* btiyfy 5 6 <h. MPU3 2^6 
WSBitlfM^T*;* 7^ 5 6 • ^-T-STctf) 

Oh7>yX^Q 1 2 t^UT^S. 

[0070] z.oymi$.-cit. mstmmizmiiFL. 
[0071] jfcic. •%&<D'$£mm\z-o^-zmmTz><, z. 

©^6<DHifi0iJT«LEDg|5 3 0 »iI*«Zfit£fiHK3 

7. ^-A-^fcffl^T&ftLTi^s. 01 OH 

Sg6©5gJ60y©«J&£^t-[§]&0T&3. 01O{C43^ 
T. d(D«SJ«LEDgB3 0cO^ffl©miH«JE<DSi^*l 
»C»aL-fc'J>^©JSm=l7 6 0 i©ig3 7 6 
0©«9&LgP£#AUTgeBL7i*->M^6 1£*T 
$6.tC, 6 1 ^6C0^m^-S:Jt 
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